exist regarding their safety in human gestation. We reviewed 178 cases of first-trimester statin exposure reported to the Food and Drug Administration (FDA) from 1987 through 2001 for patterns suggesting possible drug-related effects on embryogenesis. After the exclusion of cases involving first-trimester elective or spontaneous abortions (46 and 42 cases, respectively), pregnancy loss due to maternal illness (15), fetal genetic disorders (3), transient neonatal disorders (5) , or loss to follow-up (15), 52 cases were considered evaluable Table 1 Among these cases, there were 20 reports of malformation, including 5 severe defects of the central nervous system (2 of which were holoprosencephaly) and 5 unilateral limb deficiencies; one patient had both of these malformations. The two simvastatin-exposed cases of limb deficiency were complex lower-limb anomalies including both longbone shortening and aplasia or hypoplasia of the foot structures. The infant in one of these cases and a lovastatin-exposed infant also had rare forms of the VACTERL association (i.e., three or more of the following findings: vertebral, anal, cardiac, tracheal, esophageal, renal, and limb defects).
In all cases of adverse outcomes at birth, the associated statin was lipophilic. Cerivastatin, simvastatin, lovastatin, and atorvastatin all achieve embryoplacental concentrations similar to those of maternal plasma. 1 In studies in animals, lipophilic statins have been shown to have adverse reproductive effects in the axial skeleton, viscera, or central nervous system. No malformations were reported among 14 infants exposed to pravastatin; this statin is hydrophilic, has low tissue penetration, and has not caused reproductive toxic effects in animals. 1 Holoprosencephaly and the VACTERL association have been linked to inhibition of cholesterol biosynthesis, down-regulation of the cholesteroldependent sonic hedgehog morphogenetic pathway, or both. 3 , 4 These malformations as well as neuraltube and cardiac defects are also associated with maternal diabetes; thus, diabetes might confound the association between statin use and these malformations. However, maternal diabetes was identified in only 7 of 178 case reports and 1 of 20 cases of malformation (spina bifida).
It is thought that only a small proportion of adverse events are reported to the FDA 2 ; however, reports are likely to be biased toward severe outcomes. The number of births after first-trimester exposures to statin are unknown. 
